Distribution of carbon monoxide-producing neurons in human colon and in Hirschsprung's disease patients.
Hirschsprung's disease (HSCR) is characterized by the absence of ganglion cells and impaired relaxation of the gut. Nitric oxide (NO) and, more recently, carbon monoxide (CO) have been identified as inhibitory neurotransmitters causing relaxation. A deficiency in NO has been reported in aganglionic gut; we hypothesized that CO could also be involved in impaired gut motility in HSCR. The aim of the study was to determine the distribution of CO-and NO-producing enzymes in the normal and aganglionic gut. We performed laser capture microdissection, reverse transcription-polymerase chain reaction, and immunohistochemistry on colon biopsies of normal controls (n = 9) and patients with HSCR (n = 10). The mRNA expression of heme oxygenase-2 (HO-2), immunoreactivities of HO-2 and NO synthase, was determined and compared. Results show a high level of expression of HO-2 mRNA localized in the myenteric plexus. Expression of HO-2 mRNA was also detected in the mucosa, submucosa, and muscular layer. Down-regulation of HO-2 mRNA expression was detected in the aganglionic colon. Immunoreactivities of HO-2 and NO synthase were localized mainly to the ganglion plexus and to nerve fibers within the muscle in the control colons and normoganglionic colons. HO-2-containing neurons were more abundant than NO synthase-containing neurons in the myenteric plexus. Nearly all of the NO synthase-containing neurons also contained HO-2. HO-2 and NO synthase were selectively absent in the myenteric and submucosal regions and in the muscle of the aganglionic colon. Our findings suggest involvement of both CO and NO in the pathophysiology of HSCR.